Response variability to P2Y12 receptor inhibitors: expectations and reality.
P2Y12 inhibitors are widely used in patients with acute coronary syndromes and in the secondary prevention of thrombotic events in vascular diseases. Within the past few years, several pharmacological, genetic, and clinical limitations of the second-generation thienopyridine clopidogrel have raised major concerns. High on-treatment platelet reactivity, which is common in clopidogrel-treated patients, and its clinical implications led to the development of the more effective platelet P2Y12 inhibitors prasugrel (a third-generation thienopyridine) and ticagrelor (a cyclopentyl-triazolo-pyrimidine). The pharmacokinetics and pharmacodynamics of prasugrel and ticagrelor indicate that they provide more consistent, more rapid, and more potent platelet inhibition than clopidogrel, which translates into improved ischemic outcomes. Nevertheless, higher efficacy, which is reflected by low on-treatment platelet reactivity, increases the risk of major bleeding events. Therefore, cardiologists might be facing a new challenge in the future: to individualize the level of platelet inhibition in order to decrease thrombotic events without increasing bleeding. The current review focuses on the use of platelet function testing and pharmacogenomic testing in order to identify patients who either do not respond to or are at risk of not responding sufficiently to P2Y12 inhibitors. Moreover, this paper discusses randomized trials, which so far have failed to show that tailored antiplatelet therapy improves clinical outcome, and treatment options for patients with high on-treatment platelet reactivity.